Abstract: Entrepreneurial firms in their early stages cannot finance their own capital sufficiently; hence, external investment is crucial for their survival. Angels, venture capital, and governmental support have played key roles in entrepreneurial financing. Accelerators, a new type of early-stage investor, have been rapidly growing in recent years, and have attracted strong attention. They provide financial support to entrepreneurial firms in their early stages along with mentorship, education, and networking services. However, the advantages of accelerators over existing funding avenues have yet to be proven. Therefore, this study analyzes the behavior and performance of accelerators, angels, and venture capital. We used 30,523 investment data regarding accelerators, angels, and venture capital from the CrunchBase database. By conducting multiple regression and survival analyses, we found that the performance of accelerators differs from that of venture capital, but is similar to that of angels. While accelerators' investees perform well post funding, venture capitals' investees perform well in terms of survivability. This study empirically verifies accelerator-related qualitative research. Additionally, we believe our results will contribute to future accelerator-related research and policy.
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The two authors are members of the Global Entrepreneurship Monitor (GEM) team in Korea PUBLIC INTEREST STATEMENT Nascent entrepreneurial firms often face difficulties with funding due to high level of uncertainties and information asymmetries. Angels and early stage venture capitals are traditional investors for those firms, while public grant or guarantee also play important parts in financing entrepreneurial firms.
The accelerator, a relative new type of investors, are thought to be different from angel investor or early stage venture capital because it emphasizes non-financial support such as mentorship, education, and networking, enabling companies to grow faster. The study tries to empirically test whether it is different from other type of investors. The results of this study illustrates that the accelerator is different from the venture capital but not very different from the angel investor. The study implies that the activities of accelerators may be in the process of development and may find raison d'etre in the near future.
Introduction
Entrepreneurial firms, which can commercialize new ideas, perform a major role in enhancing national competitiveness (Bygrave & Zacharakis, 2014) . However, most entrepreneurial firms are faced with a shortage of internal funds and external financing, which significantly affects their survivability (Shrader & Simon, 1997) . Since entrepreneurial firms are typically high-risk and high-return investments, investors tend to be prudent when selecting a target firm (Drover et al., 2017; Fried & Hisrich, 1994; Tyebjee & Bruno, 1984) . This suggests that entrepreneurial firms may face many difficulties in securing external financing when they do not have enough working capital.
For this reason, although investments (angels and venture capitals (VCs)) and various governmental supports are available, the investment and support available to these firms in their early stages are still insufficient. Due to this shortage, accelerators are gaining more attention as a brand-new funding type for entrepreneurial firms.
Unlike previous investor types, accelerators provide not only financial support but mentorship, education, and networking services also to support firms' growth. However, the performance of the accelerator program compared with that of previous investor types is still debatable. With the emergence of business angels, angel co-funding, and micro-VC, the role of traditional investors has broadened (Geibel & Yang, 2018; Mayer, Schoors, & Yafeh, 2005; Samir, 2014) . It is now common for other types of investors to provide non-financial support for their investees Thus, researchers raise the question of whether accelerators are really a new investor type or not.
The main reason for this argument is the lack of empirical studies regarding accelerators, as not enough data is available. Few empirical studies have been conducted (Hallen, Bingham, & Cohen, 2014) ; however, these only consider star accelerators like "Y-Combinator," "Techstars," and "500 startups." Therefore, with insufficient information, it is difficult to understand what accelerators really are.
Many countries think that there are weaknesses in their entrepreneurial ecosystems, although the substance of the accelerator is not clearly verified. Many of these countries have interest in the new type of accelerator. They have supported in several ways in order to benchmark the success story of star accelerators. These efforts, however, are likely to be inefficient without a proof that the accelerator is not an effective type of investment, and consequently concomitant measures are unnecessary. On the other hand, even in the opposite case, if we can clearly define the type of accelerator, then we will be able to use them more efficiently in the entrepreneurial ecosystem.
In this study, using the Crunchbase DB data, the behaviors and performances of accelerators, angels, and VCs are analyzed. It is an extensive empirical study including all existing investment deals trackable, especially focusing on the behaviors and performances of accelerators The result illustrate interesting features of accelerators. They seem different, but not different enough from angel investors in terms of performances of investees. These results will help researchers gain more interest in the differentiation of the accelerator and angel. It also makes us wonder if we should differentiate between the accelerator and angel in policy. It calls for further research for the accelerators "phenomena" spreads globally with the high level of expectation by both governments and academia. Because it is an initial empirical study of the accelerator, which means that all roles of accelerator was not included. The use of CrunchBase DB is another very important contribution of the study, which opens ample venue for empirical research in entrepreneurial finance. Angels frequently pursue non-financial goals rather than financial returns. Data gathering and analysis regarding angels were difficult because many of their private investments were included as well. Therefore, despite the many perspectives regarding angels, there is no doubt that they are interested in the early-stage entrepreneurial firms.
Venture capital-related extant studies
According to Kenney (2000) , VCs invest mostly in entrepreneurial firms that have high potential and technology, but suffer from a lack of financing in the early stages, and generate profit by selling shares or initial public offerings.
Investing in private companies, supporting entrepreneurial firms with knowledge accumulated from various investment experiences, and attracting external financing were the typical types of VCs in the US in the mid-1980s. However, newer types of VCs have been introduced to reflect changes in markets and the characteristics of international markets. Moreover, the role of VCs has been expanded since then. Reflecting these trends, several studies have been conducted regarding the investment behaviors of VCs.
According to Gupta and Sapienza (1992) , VCs that are highly experienced in a specific industry tend to invest in entrepreneurial firms in their early stages. Ko and Lee (2016) , Lim and Kim (2015) , and Mayer et al. (2005) also state that investment timing and strategies differ depending on the source of VC. Moreover, Norton and Tenenbaum (1993) asserted that VCs tend to concentrate their investment in firms during their early stages in a specific industry, instead of investing in a variety of firms in different developmental stages or different industries to diversify their high investment risk.
However, young VCs prefer to invest in relatively mature firms (Gompers, 1996) . This is because young VCs want to go public, or be listed as soon as possible by gaining a market reputation for investing in such firms. Thus, young VCs might prefer to invest in relatively mature firms, which have already met the requirements to go public and whose implicit risk is lesser than younger firms that do not have adequate knowledge and business experience. Thus, many studies provide different views toward the preferred timing of VC investment. From a traditional perspective, however, VCs mostly invest later than the other investors.
Recently, a new type of VC has emerged called "Micro-VC". According to Samir (2014) , micro-VC bridges the gap between existing angels and VCs. Unlike VC, micro-VC makes investments on a small scale and increases its contextual support for targeted firms, similar to accelerators, to avoid high investment risk. The emergence of micro-VC makes the definition of VC ambiguous.
Research model and hypotheses
Based on the previous studies mentioned above, this study examines whether accelerators, angels, and VCs differ from each other in reality.
Studies regarding investment by angels place importance on entrepreneurial factors. Haar, Starr, and MacMillan (1989) studied American angels and considered honesty, credibility, and passion of the entrepreneur and their start-up team as the most important decision-making factors.
Angels normally conduct less due diligence before investing than VCs, and tend to rely on their instincts or intuition (Mason & Harrison, 1996) . Further, angels usually consider a company's location, their reputation, and whether there are any joint investors, before investing (Haines, Madill, & Riding, 2003; Sudek, 2006) . Angels are difficult to analyze and define as objects of study, since they prefer to invest in related companies like those belonging to their relatives (Mason & Harrison, 2008) . Thus, most studies regarding investor type were conducted considering VCs rather than angels (Elitzur & Gavious, 2003) . Gupta and Sapienza (1992) claimed that the size of the investment institution affects investment behavior. Moreover, large VC firms easily select their target companies and tend to invest in different types of entrepreneurial firms in diverse industries and locations, since they can support the firm to ensure they make profits after investment.
In contrast, Sorenson and Stuart (2001) found that VCs were reluctant to invest in other countries or distant firms and considered the investor and funded firm's geographical position, industrial differences, post-investment care, differences in policies and laws before investing. However, Cuervo-Cazurra and Dau (2009) and Khoury, Junkunc, and Mingo (2015) state that market policy is more important than geographical position, which does not have a major influence on investment behavior since geographical risk can be measured.
Moreover, according to Norton and Tenenbaum (1993) , if a VC has sufficient experience in a specific sector and is able to absorb the risk, or even reduce the risk of entrepreneurial firms in the early development stages, then it prefers to invest in high gain investments and makes repetitive investments during its investment period.
Although there have been much research on behaviors of each type of investors-angels and VCs, (Nelson & Sidney, 2005; Shin, Mendoza, Hawkins, & Choi, 2017; Stinchcombe, 2000) , comparative studies on the investment behaviors due to investor types have not much been performed. It becomes more interesting and complex question recently, for many new types of entrepreneurial investors emerge-angel syndicate, micro-VCs, and accelerators. Cohen & Hochberg, 2014; Samir, 2014) . We therefore try to test whether the conventional categorization of investors accord with the behavioral differences.
H1: Investment behaviors differ depending on investor type. H1-1: Funded firm's age differs depending on investor type. H1-2: Funded firm's previous funding amount differs depending on investor type. H1-3: Present funding amount toward the funded firm differs depending on investor type.
For hypothesis 1, the objective is to examine if the accelerator is a new type of investor with a unique investment behavior. The next objective is to test whether the different investment behaviors (if exist) lead to different investment performances. Investment performance can be analyzed from the perspective of the funded firm, i.e., the investee.
There are ongoing arguments about how an entrepreneurial firm's performance should be measured, and changes in financial statements is not an inadequate measure since funded firms take time in all stages to realize their ideas and to complete development. Accelerators, especially, have to substitute established performance indicators since they have different investment behaviors and provide additional support to funded firms.
Additionally, previous studies measure the performance of accelerators based on scale of investment, employment creation, current operating status, and return on investment of funded firms (Mejia & Gopal, 2015) . However, performance measurements used in the previous studies do not consider the effect of an industry on a firm's performance (Tyebjee & Bruno, 1984) . Shane (2009) found that there were no big differences in funded firms' survivability between an economic boom and depression by comparing seven American companies' survival rates in the 1980s and 1990s. This shows that an entrepreneurial firm's survivability is steady regardless of time or economic trends.
Survival is a sufficient goal for entrepreneurial firms to be competitive and grow dramatically due to uncertainty (Lim et al., 2008) . From the perspective of firm dynamics, a firm's survivability is the result of the composite activity performed in the firm (Lee, 1998) . Therefore, this study does not consider general investment performance, but rather, post-investment performance, which is the result of external investment and value addition activities, and survivability. So we set the followed hypothesis to test the performance of funded firms.
H2: Funded firms' performances differ depending on investment behaviors.
H2-1:
Post funding timing differs due to the funded firm's age.
H2-2:
Post funding timing differs due to the previous funding amount of the funded firm.
H2-3:
Post funding timing differs due to the present funding amount of the funded firm.
In general, external investment in a firm can be expected to be profitable the higher the risk it takes. However, according to Shane and Venkataraman (2000) , uncertainties due to the information asymmetry or market imbalances may vary depending on the level of investor's capacity. The early investors have the experience or knowledge to determine a firm's success in advance or have capabilities to increase the company's chances of success (Choi & Kim, 2016; Chun & Ha, 2016; Gompers, 1996; Gupta & Sapienza, 1992 , Hur, Yoon, & Lee, 2002 . Therefore, even if the same investment is made, different outcomes may be achieved depending on the capabilities of the investor.
In particular, the accelerator says that the contextual support capability is excellent and that it can reduce the risk of firms (Birdsall, Jones, Lee, Somerset, & Takaki, 2013; Cohen, 2013; Cohen & Hochberg, 2014; Kim & Yum, 2014) . Therefore, it is expected to show high performance regardless of differences in investment behaviors if the accelerator's contextual support is excellent as they say.
In this study, the following assumptions were based on the prior study that there would be differences in the performance of firms depending on the capabilities of the investor type. 
Methodology

Empirical model
In this study, multiple regression and survival analyses are used for hypothesis verification.
For the analysis of hypothesis 1, dummy variables with the accelerator as 0 were used for the multiple regression analysis, with the model as follows:
( 1) where: IB is the investment behavior, ac for the accelerator. Investment behavior was measured by hypothesis as funded firm's age, previous funding amount, and present funding amount. IT is a dummy variable that represents the type of investor, an for the angel, and vc for the VC. This model refers to the investment behavior of the accelerator when the two independent variables are not affected. Through this model, we can check when the accelerator will be investing. It is also possible to compare investment behavior among investor types according to the value of each variable.
The model for hypothesis 2 as follows:
where: PT is the post funding timing, FA for funded firm's age, PVA for previous funding amount, PSA for present funding amount. This model helps to review how differences in investment behavior identified in hypothesis 1 affect the performance of post funding timing by the funded firms. It is possible to verify how the current status of funded firms that the age, previous funding amount, and present funding amount affect the post funding timing.
In hypothesis 3, as in hypothesis 1, multiple regression analyses using dummy variables were used, and further survival analysis was used.
The model for hypothesis 3-1 as follows:
where: Variables used in this model were previously described. What we see in this model is whether there is a difference in the post funding timing, one of the performances of the funded firm's, depending on the type of investor. It is also possible to review whether the performance of the angel and VC are high or low compared to the accelerator.
The cox regression models for hypothesis 3-2 used in survival analysis are as follows:
where: H i (t) means the probability of a hazard at observation time t for a case with an independent variable, and H 0 (t) is the baseline hazard rate at observation time t if it has not independent variable. Meanwhile, exp refers to the hazard ratio of independent variables, AC for the accelerator and VC for the VC. This independent variable represents the relative hazard rate to the closing of the funded firms when investing in each type of investor and the baseline hazard rate is based on the hazard rate of the angel. Hazard rates allow us to determine how each type of investor affects the survivability.
Measurement
This study analyzes the types of accelerators, angels, and VCs based on the Crunchbase DB, 1 which provides a profile of investment firms, funded firms, and investment-related information. The database may not be credible since it updates firms' information in a way similar to Wikipedia. However, this database has already been used in various related studies (Arora & Nandkumar, 2012) , and has been verified frequently in the past (Alexy, Block, Sandner, & Ter Wal, 2012; Block & Sandner, 2009 ).
CrunchBase provides researchers with investment-related data free of charge. This study obtained accelerator, angel, and VC investment information by Crunchbase DB.
This study adopts CrunchBaseDB's definition of investor's type.
The variables that make up investment behavior were measured in the following way. The funded firm's age is the date between the establishment and the investment. The previous funding amount means any type of fund that the funded firm previously invested in. The present funding amount is an investment to be observed in this study. All amounts are in US dollars.
Performance was measured by post funding timing and survivability after investment, the post funding timing is the date between the present funding and the subsequent investment, and the survivability is the date between the present investment and the business closure date.
Data and sample characteristics
Based on previous studies that investigated the differences between the investment strategies and behaviors of entrepreneurial firms after the 2008 financial crisis and their performance (Choi & Kim, 2016) , we collected data from January 2009 to December 2015 from Crunchbase DB.
The total investment data collected was 30,523 items, including 6,831 accelerator investments, 5,412 angel investments, and 18,280 VC investments.
Pearce (2014) provides 17 industry sectors that VCs favor; this study follows Pearce's (2014) industry classification rule to classify industries in the Crunchbase DB. The countries were reclassified and divided into the following 7 groups based on the frequency of investment: United States of America, Canada, Germany, the United Kingdom, Israel, China, and the low-frequency countries group.
According to previous studies, the characteristics of the industry or the level of competition may affect the performance of firms (Barron, West, & Hannan, 1994; Short, Ketchen, Palmer, & Hult, 2007) . In addition to differences in the country's policies and laws affect investment-related activities (Sorenson & Stuart, 2001) . Therefore, in this study, we controlled industry sector, country, and additional information that are funded firm's endowed resource (total number of investors in the past) and investor's experience(total number of investment in the past). In addition, we controlled the average amount invested to control the size of funded firms and investors.
Results
Accelerators, angels, and VCs showed different behaviors when selecting the funded firm. Descriptive statistics are illustrated as follows.
The sample includes 30,523 total investment records. Funded firms got financed by investors, average 1,097.26 days after its foundation. In addition, average duration from firm foundation to first investment deal is 679.95 days. Meanwhile, the present investment took 469.87 days on average after the most recent investment, and the post investment was confirmed after 403.06 days. The funded firms received an average of 2,844,644 dollars. Investors had an average fund of 7,995,400 dollars. On average, funded firms that invested from the angel were found that they had attracted investment of 7,461,467 dollars from 5.73 investors (Table 1) .
Total 6,831 investment records of the accelerator show that funded firms got financed by accelerators, average 535.74 days after foundation, and the first investment was made after 403.73 days from its establishment. In addition, the present investment was made after 301.92 days on average since its last investment, and the post investment was confirmed after 306.00 days. The funded firms received an average of 375,993 dollars. Accelerators had an average fund of 579,577 dollars. On average, funded firms that invested from the accelerator were found that they already received investments of 243,612 dollars from 3.27 investors. Funded firms that received the investment of the accelerator through descriptive statistics were found to be relatively nascent firms compared to the overall average, and smaller funding amounts were frequently made. The accelerators are also likely to push ahead with relatively small size funds for nascent entrepreneurial firms (Table 2) .
Total 5,412 investment records of the angel show that funded firms got financed by angels, average 596.89 days after its foundation, and average duration from firm foundation to first investment deal is 467.56 days. In addition, the present investment took 335.47 days on average after the most recent investment, and the post investment was confirmed after 387.40 days. The funded firms received an average of 1,529,508 dollars. Angels had an average fund of 3,015,850 dollars. On average, funded firms that invested from the angel were found that they had attracted investment of 287,724 dollars from 3.15 investors. Angel's investment is likely to be made at a larger amount and later timing than those of the accelerator. However, although the amount of previous funding by entrepreneurial firms was more likely to be invested by the angel, the average number of investors was less (Table 3) .
Total 18,280 investment records of the VC show that funded firms got financed by VCs, average 1,433.39 days after its foundation, and the first investment was made after 835.56 days from its establishment. In addition, the present investment was made after 522.55 days on average since its last investment, and the post investment was confirmed after 439.17 days. It was longer than that of accelerator or angel. The funded firms received an average of 4,053,297 dollars. VCs had an average fund of 12,154,932 dollars. On average, funded firms that invested from the VC were found that they already received investments of 12,301,174 dollars from 6.60 investors. A review of the average value of descriptive statistics confirms that VC invests in the entrepreneurial firms with relatively proven histories, compared to the other two types of investors (Table 4) .
Investment behavior regarding investor type
We conducted multiple regression analysis to test whether investment behaviors depend on investor type. The regression equation is significant (F = 175.932, p = 0.000) and the explanation is 12.9%. No meaningful difference was found between accelerators and angels when their different behaviors were compared to the funded firms' age (p = 0.633), however, it was found that VCs usually invested in firms 777.58 days (p = 0.000) after their establishment (Table 5 ).
The estimated model based on the analysis results as follows:
There is no statistically significant difference in funded firm's age invested by the accelerator and angel through the model. VC is found to be investing more than 778 days later.
Likewise, previous funding amount (F = 10.115, p = 0.000) and present funding amount (F = 43.135, p = 0.000) is significant, although the explanation is slightly lower at 1.8% and 4.1%, respectively. At the time of investment, no differences were found in previous funding 
From the analysis, we could not find any differences between accelerators and angels, but accelerators invest lower amounts in young firms than VCs. Note. * p < 0.1, ** p < 0.05, *** p < 0.01 Note. * p < 0.1, ** p < 0.05, *** p < 0.01 Therefore, these results partially support Hypothesis 1.
Funded firms' performances depending on investment behaviors
Multiple regression analysis of investment behavior and post funding timing showed that post funding timing increased proportionately with the funded firms' age (p = 0.000). Moreover, as the previous funding amount increases, the post funding timing becomes shorter (p = 0.008), and this could be because the previous funding amount might have created a halo effect for post funding. However, the present funding amount did not show any meaningful relationship with post funding (p = 0.401). The regression equation is significant (F = 10.985, p = 0.000) and the explanation is 4.6% (Table 8 ).
Therefore, hypotheses 2-1 and 2-2 were supported, but Hypothesis 2-3 was rejected.
Funded firms' performances depending on investor type
The results of the multiple regression analysis that is in the middle of investor type and post funding timing, The regression equation is significant (F = 10.985, p = 0.000) and the explanation is 4.6%. It is shown that angels (p = 0.000) and VCs (p = 0.000) had longer post funding timings than accelerators ( Table 9 ).
Therefore, Hypothesis 3-1 is strongly supported.
To analyze survivability as a performance measure, this study conducted a survival analysis that utilized the Cox proportional hazards model. Note. * p < 0.1, ** p < 0.05, *** p < 0.01 Table 8 . Results of multiple regression analysis of funded firms' performances depending on investment behavior Note. * p < 0.1, ** p < 0.05, *** p < 0.01
Survival analysis is mainly used in medical statistics, but is useful in the study of early-stage firms whose investment performance cannot be determined by estimating financial performance. Additionally, survival analysis considers the effects of censored data (like mergers and acquisitions (M&A) or neglected observations). Moreover, unlike the analysis of financial performance, which can be affected by external factors such as industry or policy, survival analysis is appropriate for entrepreneurial firm performance research as the continuous effect can be analyzed.
We calculated the survival and hazard functions at the mean of covariates to determine whether there is difference in funded firms' survivability based on investor type. The results differ from that of the multiple regression analysis, where we analyzed survivability as a performance variable. In multiple regression analysis, accelerators indicated the fastest post funding, followed by angels and VCs, in that order; however, in survival analysis, accelerators showed the lowest survivability, while VC showed the highest.
Chi-square is 158.643, the significance level is .000, and the analytical model is deemed suitable. B is the regression coefficient for each independent variable, Ward is the square of the regression coefficient divided by the standard error, and the larger the value of Ward, the smaller the significance probability. Compared to the investment by the angel, the hazard rate increased by 0.32h 0 (t) when it comes to the accelerator and decreased by 0.48h 0 (t) with VC. This relationship can also be verified by having a hazard ratio greater or less than 1 (Table 10 ).
Based on the results, it can be stated that faster post funding does not guarantee a funded firm's long-term survivability. This is contrary to Hypothesis 3-1; meanwhile, Hypothesis 3-2 was supported by the survival analysis.
Each investor type showed different survivability in the following order: VCs, angels, and accelerators were recorded at 99.5%, 98.5%, and 98.0% respectively, after three years, and 98.0%, 96.0%, and 94.5% after seven years of investment (Figure 2) . Thus, the behavior of accelerators is different from that of VCs but is similar to that of angels. Moreover, post funding timing was shorter when the funded firm's age was short and previous funding amount was bigger. However, additional research is required regarding funded firm's performance, due to the opposing results of post funding timing and survivability (Table 11 ). 6. Conclusion
Summary of research results
With a rapid change of a market, the entrepreneurial firms have been in the middle of great attention because they can commercialize various ideas and create added value.
Since most of the firms in the early stage generally cannot finance their capital sufficiently all by themselves, investments from external investors are the key factor for their survival and growth. Owing to the high level of uncertainty, however, it is difficult to attract the external investors. (Gregory, Rutherford, Oswald, & Gardiner, 2005) .
There are various kinds of systems for entrepreneurial firms like angels, VCs, and governmental supports. Nevertheless, Entrepreneurial firms are still facing the financial problem. Due to this shortage, accelerators are getting more attention as a brand-new investor type for entrepreneurial firms (Cohen & Hochberg, 2014) . Unlikely to prior investors, accelerators not only support financially but also provide mentorship, education, and networking services in order to support firm's growth (Cohen, 2013; Kim & Yum, 2014) .
It is, however, still controversial among researchers. The main reason for this argument is the lack of empirical studies regarding accelerators, as not enough data is available (Mayer et al., 2005; Samir, 2014 ). Accelerator's existing investment characteristic and performance are based on their own opinion or some limited investigation of well-known accelerators.
This study analyzes empirically based on CrunchBase DB, which collects and provides investment information related to entrepreneurial firms. We have verified that the characteristics and performance of the accelerator are distinct from the prior investors. The results obtained from the empirical study are as follows.
The accelerator invests when the entrepreneurial firm is young than the VC invest. In general, the accelerator will invest in entrepreneurial firms with smaller accumulated investments compared to VC. We were able to see that the current amount of investment by the accelerator was also less than that of VC. However, there was no such difference with Angel. Therefore, we have found that the accelerator has a different investment behavior than VC. On the other hand, we have concluded that it is similar to Angel. This investment behavior has been shown to affect post funding timing. Post funds have been delayed as the age of entrepreneurial firms increases, and the more previous fund amount, the faster they can attract. This means that as the age of firm grows, the interval increases between invests. It, meanwhile, can be interpreted that previous investment history sends a signal that it is a good business entrepreneurial firm.
The accelerator attracted fast post investments compared to other types of investors and VC was found to be the slowest. While the accelerator selects entrepreneurial firms with less investment history in the past than VC, post investment has attracted more quickly. This is a possible outcome, considering that the last stage of their program is demo day.
However, another performance variable, the survival rate, showed the worst result of the accelerator's investment, in contrast to the results in the post funding timing.
Implications
Existing studies regarding accelerators were mostly limited to a few institutions or were only pilot studies; this study, however, examines whether accelerators, angels, and VCs are different investor types, and whether there are differences between them in investment performance by using Crunchbase DB.
The following results were obtained by using both multiple regression analysis and the Cox proportional hazards model:
There are differences between accelerators and VCs' investment behavior. Accelerators, mainly invest in entrepreneurial firms earlier than VCs do. However, accelerators share similar investment behaviors with angels. This result confirms the assertion made in previous research that accelerators are a new type of investor, and that they invest in relatively early-stage firms. On the other hand, no differences were found between accelerators and angels.
Moreover, we identified that the funded firm's shorter age and bigger previous funding amount tend to result in shorter post funding timing. This seems to reflect the trend that exceptional young firms obtain small-scale investments more often. This result may be influenced by survival bias.
Firms that receive external investment would generally be better and last longer. However, the firms that did not receive external funding closed shortly, having little influence on the total data.
The bigger the previous funding amount, the shorter the post funding timing, which may be attributed to a halo effect; however, we need to confirm that the present funding amount did not affect post funding.
Accelerators, known for their relatively systematic additional support, showed the shortest post funding timing among the investors. Post funding timing was short for angels (pursue funded firm's growth) and VCs (pursue funded firm's initial public offering (IPO)). This relationship is opposite in survivability, and is caused by the difference in strategies depending on the investor type. Accelerators focus more on an idea's commercialization in the early stages and help firms graduate to the post funding stage called "Demo Day", rather than focus on long survivability. Consequently, accelerators make funded firms reach the post funding stage faster, but do not affect their survival or growth after market entry. In contrast, VCs maintain a relatively long investment period, and prefer exit-methods that might provide high profits like an IPO.
The results suggest a few implications. First, many previous studies have failed to capture the behaviors of accelerators mainly due to the difficulty of data collection (Dempwolf, Auer, & D'Ippolito, 2014) . However, the study adopts CrunchBase DB and successfully finds the difference of accelerators and other types of investors in terms of investment behaviors.
Second, the results of the study calls of scrutiny to the booming accelerators. Since the accelerators are believed to be most critical in entrepreneurial ecosystem, the number of them has grown rapidly and been supported by many governments around the globe (Cohen & Hochberg, 2014; Kim & Yum, 2014) . However, the result of the study shows the survival rate is the lowest in the case of the firms invested by the accelerator. More fine grain research is a must for justification of public support for accelerators.
Finally, the results of this study will contribute to a better idea about the accelerator. The evidence that the accelerator differs from the Angel will be used as a basis for future research and new policies. However, there may be research that refute these results and discover other meanings of the accelerator. We welcome this as well. Because it is all a way to help the accelerator efficiently, also be a way to improve the entrepreneurial ecosystem.
It does not mean, however, an accelerator is inefficient nor ineffective. Accelerators may be in the early stage of gaining legitimacy from investor network and potential investees. Or, they may invest with non-financial purpose which cannot be easily captured by the analysis adopted by this study. However, it should be emphasized that much more studies are required to cope with the huge growth of accelerators in entrepreneurial ecosystem.
What is important is that this study has led to an empirical study of the accelerator and, as a result, there has been a difference in general perception. There was also clearly an area where the accelerator had an advantage. Therefore, this study is meaningful as a starting point where future research or policies on the accelerator consider ways to reduce weakness and increase strength.
Limitations and future directions
This study addressed the controversy surrounding accelerators by using limited secondary data. As a result, we found that accelerators, as a new investor type, could solve the issue of external financing. Therefore, with the role of accelerators activated, we hope to improve the entrepreneurial ecosystem.
This study has several limitations. First, there were difficulties in analyzing and understanding the Crunchbase DB, since the database had many missing values. Moreover, as using the database is a "wiki way" of collecting data, transcription errors are inevitable. However, since this database has been utilized in previous research (Alexy et al., 2012; Block & Sandner, 2009) , its reliability, apart from the missing values, has already been clarified. The Crunchbase DB still has a limitation in recognizing environments and their behavior since only a simple hypothesis is available due to its restrictions as a secondary database.
Second, our regression equation shows a low level of explanation. This is because investors consider many factors besides the variables included in our research models when they select the entrepreneurial firm for investing. However, we selected variables that are known to be able to see the differences in investor types among the factors that investors consider in investing. We examined whether the accelerator was of a new type and they achieved a differentiated performance. Nevertheless, as an initial empirical study of the accelerator, there have been many concerns about the choice of variables, and these are needed to be improved with a further study.
Despite the above limitations, this study is significant as an empirical work regarding accelerators, and has implications for future research. In future studies, further analysis of investment behaviors and performances should be conducted, apart from investor type. Moreover, in-depth research regarding accelerators' value addition activities, such as mentoring, education, consulting, and human networking, which reduce the risks of entrepreneurial firms, should be conducted.
